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(57) Abstract 

A messaging center^ connected to a communications network, processes messages intended for a subscriber. A caller sends a message 
to the message center in a first caller format,- The message center stores the message in the first caller format, notifies the subscriber, and 
awaits a request for the stored message from the subscriber. In response to the message request, the message center sends the stored message 
to the subscriber in a first subscriber format ^ independent of the first caller formal Alternatively, the messaging center automatically transfers 
the message in the first subscriber format to the subscriber equipment without requiring the subscriber to initiate the message transfer. 
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UNIVERSAL MAILBOX AND SYSTEM FOR AUTOMATICALLY DELIVERING 
MESSAGES TO A TELECOMMUNICATIONS DEVICE 

PACKOROUNP OF THE INVENTION 
5 The present invention relates generally to messaging systems and more 

particularly to a universal messaging center or mailbox that notifies subscribers of any 

type of message that is waiting for them/ for example, voice mail, fax mail, e-mail, 

ktc.i and allows subscribers to retrieve and respond to the messages in formats 

independent not only of each other but also of the format in which the message was 

10 originally transmitted. The present invention further relates to a messaging system 
and method that automatically transfer messages for display on subscriber equipment. 

The trend in the telecommunications industry is toward providing a wide 
variety of information and communication services, or messaging services, over 
various communications networks to remote subscribers having diverse analog and 

1 5 digital communications equipment. These messaging services might include- voice 
m^saging^fusimile messaging, electronic mail, electronic document interchange, 
interactive voice response, audio text, speech synthesis, speech recognition/yideo J 
messaging, video mail, etc. 

To provide these messaging services, different types of communications^ 

20 equipment and processing protocols^connect to a single host system or messaging 

center that provides the messaging services. The messaging center performs protocol i 
^conversions between the format employed by the messaging center and the various 
telecommunications formats employed by the diverse subscriber equipment. 

Companies that provide messaging services over the public telephone network 

25 traditionally use hardwired transceiving and protocol conversion equipment dedicated 
to a particular type of equipment and communications format and protocol. 
Unfortunately, this approach suffers from high costs and lack of flexibility and 
adaptability. The disadvantages arise because dedicated hardware cannot be readily 
modified to increase data throughput, or handle communication protocols from new 

30 telecommunications equipment or services. Supporting multiple types of messaging 
services for diverse communications equipment thus requires costly module 
replacements and new designs for dedicated hardware. 
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Recently, some developers have proposed digital signal processing and 
multimedia interfaces to process the communication trunk lines. For example, U.S. 
Patent No. 5,497,373 to Hulen et al. describes a system with a host messaging center 
that supports numerous types of messaging applications and makes the necessary 

5 protocol conversions for different telecommunications protocols corresponding to 
various types of telecommunications media. The system uses multiple digital signal 
processors to perform real time protocol conversions between the different 
telecommunication protocols and the protocol of the host messaging center. 

Fig. 1 is a block diagram showing how Hulen et al. 's messaging system might 

10 connect to multimedia subscribers through various public and private communications 
networks 1 1 0, including, for example, the public switched telephone network (PSTN), 
a public cellular or mobile telephone network (PLMN), and a packet switched public 
data network (PSPDN) . The messaging system includes telephony front end 
equipment 120, multimedia interface 130, and host messaging center 140. 

1 5 Telephony front end 1 20 interfaces to communications networks 1 1 0 and 

provides the necessary interface between a subscriber's voice or data channel from 
communications network 1 10 and the messaging system. Multimedia interface 130 
performs protocol conversions of the information received in various 
telecommunications formats so host messaging center 140 can process and store the 

20 information in the host's data processing and storage format, typically a compressed 
data format. 

Once converted, host messaging center 140 processes the relevant messaging 
information extracted from the communications channel to deliver the particular 
messaging or telephony service requested by the subscriber. Multimedia interface 130 

25 then converts the information for responding to the subscriber's service request back 
into the communications protocol format used by the subscriber, and transmits the 
converted information to the subscriber via telephony front end 1 20 and 
communications network 110. 

Multimedia interface 130 includes several parallel digital signal processors 

30 dynamically allocated to handle different types of protocol conversion for multiple 
communications channels. Host messaging center 140 downloads appropriate 
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protocol conversion algorithms to selected digital signal processors depending upon 
the type of services required by a particular subscriber; The selected digital signal 
processors convert and store the information in the format of host messaging center 
140 so host messaging center 140 can process the information according to the 
5 particular messaging service requested by the subscriber. The subscriber retrieves the 
information in the communications protocol format used by the subscriber. 

With this system, a subscriber's responses to the retrieved information were 
limited to only the precise formats that the information was stored and retrieved. This 
limited the subscriber's options to retrieve and respond to messages by not allowing 

10 use of other telecommunications equipment having different or multiple formats. As 
a result, it is desirable to take advantage of the capabilities of current 
telecommunications equipment to provide subscribers with greater flexibility in the 
formats of retrieval and responses to messages. 

In addition, conventional systems store pending messagesuntil requested by a 

15 subscriber. The subscriber must therefore initiate the retrieval of the stored messages 
before the system delivers the messages to the subscriber's equipment. The 
subscriber might initiate message retrieval by dialing a telephone number for the 
messaging service and following a series of menus to retrieve the pending messages. 
As a result, a need has arisen to promptly notify and deliver messages to the 

20 subscriber's telecommunications equipment without requiring the subscriber to 
initiate retrieval of the messages. 



SUMMARY OF THE INVENTION 
The present invention provides a universal mailbox by which a subscriber can 
25 retrieve a pending message in a format independent of the format used to store the / 
message, and respond to the message in a format independent of the format used to 
^store or retrieve the message. In addition, the present invention provides a system and 
method that automatically translate messages to a format used by a subscriber's 
telecommunications equipment and deliver the translated messages to the subscriber's 
30 telecommunications equipment independent of any action by the subscriber. 
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In accordance with an implementation consistent with the present invention, 
the universal mailbox processes messages intended for a subscriber. A caller sends a 
message to the message center in a first caller format. The message center stores the 
message in the first caller format, notifies the subscriber, and awaits a request for the 
5 stored message from the subscriber. In response to the message request, the message 
center sends the stored message to the subscriber in a first subscriber format 
independent of the first caller format. 

If the subscriber desires, the subscriber constructs a response to the message 
and sends it to the message center in a second subscriber format independent of the 

1 0 first caller format and the first subscriber format. The message center stores the 

response in the second subscriber format and sends the stored response to the caller in 
a second caller format independent of the first caller format andthe first and second 
subscriber formats. 

In accordance with another implementation consistent with the present 

1 5 invention, the system comprises a receiving element, a translating element, and a 
routing element. The receiving element receives messages intended for subscriber 
equipment from caller equipment in caller formats. The translating element translates 
the messages to a subscriber format compatible with the subscriber equipment. The 
routing element automatically transfers the translated messages to the subscriber 

20 equipment without requiring the subscriber to initiate the message transfer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated in and constitute a part 
of this specification, illustrate an embodiment of the invention and, together with the 
25 description, explain the objects, advantages and principles of the invention. In the 
drawings, 

Fig. 1 is a block diagram of a conventional messaging system; 

Fig. 2 is a block diagram of an exemplary communications network having the 
universal mailbox of the present invention; 
30 M&J* is a block diagram of the elements of the universal mailbox shown in 

Fig. 2; 
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c Fig. 4 is a block diagram of the elements of the interface shown in Fig. 3; 
Fig. 5 is a block diagram of the elements of the service provider shown in 

Fig.3; 

Fig. 6 is a block diagram of the elements of the message translator shown in 

5 Fig. 3; 

Fig, 7 is a flowchart of a process for storing a message in the universal 
mailbox consistent with the principles of the present invention; 

Fig. 8 is a flowchart of a process for retrieving a message from the universal 
mailbox consistent with the principles of the present invention; 
1 0 Fig. 9 is a flowchart of a process for responding to a retrieved message 

consistent with the principles of the present invention; 

Fig. 10 is a block diagram of an exemplary communications network in 
another implementation consistent with the present invention; 

Fig. 1 1 is a block diagram of the subscriber equipment shown in Fig; 10; 
15 Fig. 12 is a block diagram of elements of the ADSI server shown in Fig. 10; 

Fig. 13 is a block diagram of elements of the interface shown in Fig. 12; 

Fig. 14 is a block diagram of elements of the ADSI translator shown in Fig. 

12; 

Fig. 1 5 is a flowchart of call processing operations occurring at the ADSI 
20 server in an implementation consistent with the present invention; and 

Fig. 1 6 is a flowchart of call processing operations occurring at the 
subscriber's telecommunications equipment in an implementation consistent with the 
present invention. 

25 DETAILED D ESCRIPTION 

The following detailed description of the invention refers to the accompanying 
drawings. The same reference numbers in different drawings identify the same or 
similar elements. Also, the following detailed description does not limit the 
invention. Instead, the scope of the invention is defined by the appended claims. 

30 In the detailed description that follows, "subscriber" refers to a person that 

subscribes to the services provided by the systems and methods consistent with the 
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present invention. The subscriber can store messages for other subscribers or retrieve 
messages that have been left for the subscriber. r^' on the other hand, refers to 

a person who does not subscribe to the services. The caller's actions are limited to 
Cleaving messages for subscribers. 
5 Systems and methods in an implementation consistent with the present 

invention permit subscribers to retrieve and respond to any type of stored message in 
whatever format the subscribers desire. 

Systems and methods in another implementation consistent with the present 
invention receive messages intended for subscribers, translate the messages to a form 

10 compatible with the subscribers' telecommunications equipment, and automatically 
transfer the messages to the subscribers' telecommunications equipment without 
requiring that the subscribers initiate the transfer process. 

EXEMPLARY UNIVERSAL MAILBOX SYSTEM 
I. System Elements. 

15 Fig. 2 is a block diagram of an exemplary communications network containing 

the universal mailbox of the present invention. Subscribers of the universal mailbox 
service connect to the network via a variety of telecommunications equipment through 
analog, digital, and Internet lines, and^yireless cojrinecti^n^ The subscriber 
equipment includes, but is not limited to, group 1 , 2, 3 facsimile machine 211, Plain 

20 Old Telephone System (POTS) telephone 212, Analog Display Services Interface 
(ADSI) telephone 213, group 4 facsimile machine 214, ISDN telephone 215, 
computer terminal 216, Personal Communications Services (PCS) vtifeiesaieli ghQne 
211 PCS mobile telephone and analog/digital cellular telephone 219; ADSI 
telephone 213 might include group 3 facsimile machine 213-2 and printer 213-4 

25 connected thereto. 

End offices 220 connect the subscriber equipment, except for Internet terminal 
216, to the network. Group 1, 2, 3 facsimile machine 211, POTS telephone 212, and 
ADSI telephone 213 connect to end offices 220 over conventional analog lines. 
Group 4 facsimile machine 214 and ISDN telephone 215 connect over conventional 

30 digital lines. PCS wireless telephone 217, PCS mobile telephone 218, and 
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analog/digital cellular telephone 219 connect to end offices 220 via conventional 
wireless connections. 

End office 220 connects to universal mailbox 230 by conventional 
mechanisms over a Public Telecommunications Network (PTN), such as the Public 
5 Switched Telephone Network (PSTN). Internet terminal 216, on the other hand, 
connects to universal mailbox 230 by conventional mechanisms over the Internet. 
Universal mailbox 230 includes a computer with conventional connections to the PTN 
and the Internet, and might include a UNIX-capable computer, such as an HP model 
or the IBM Rise 6000. 

10 Fig. 3 is a block diagram of the elements of universal mailbox 230. Universal 

mailbox 230 preferably includes interface 3 1 0, : service provider 320, subscriber 
mailbox 330, and message translator 340, Interface 3 1 0 connects universal mailbox 
230 to various telecommunications networks, including the PTN and the Internet. 
Fig. 4 is a block diagram of the elements of (interface 3 1 0, including 

15 transceivers 410, detectors 420, and selectors 430. Transceivers 410 interface with the . 
various networks, including the PTN and the Internet, and exchange signals with the 
subscriber equipment to permit subscribers to store, retrieve, and respond to messages > 
in universal mailbox 230, and to permit universal mailbox 230 to notify the; 
subscribers of pending messages awaiting retrievals 

20 Detectors 420, which preferably include conventional signal line detectors, 

detect the type of telecommunications equipment a subscriber is using based upon the 
types of signals received by transceivers 410. Detectors 420 send information 
indicating the equipment type to message translator 340 and a selection signal to 
selectors 430. 

25 Selectors 430, which include conventional selectors, such as 

multiplexers/demultiplexers, route the subscriber signals received by transceivers 410 
to service provider 320 using the selection signal from detectors 420, and also route 
notification signals to the subscribers via transceivers 410. 

Returning to Fig. 3, service provider 320 connects to interface 310, subscriber 

30 mailbox 330, and message translator 340, and provides subscriber services in the 
various forms as the subscribers require. Fig. 5 is a block diagram of possible 
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elements of service provider 320, including voice mail server 510, ADSI mail server 
520, fax mail server 530, e-mail server 540, and page server 550. 

Voice mail server 510 provides voice mail services for a subscriber, including 
the storage and retrieval of voice messages in subscriber mailbox 330. Upon receipt 
5 of a voice call, voice mail server 510 detects information regarding the caller, such as 
calling line identification (CLID) data, from the voice call signal by conventional 
mechanisms, and stores the caller information along with the voice message in 
subscriber mailbox 330. 

ADSI mail server 520 provides ADSI mail services for the subscriber, 

10 including the storage and retrieval of voice, ADSI text, and mixed voice and ADSI 
text messages in subscriber mailbox 330. Upon receipt of ADSI mail, ADSI mail 
server 520 detects the caller information from the ADSI mail signal, as described 
above, and stores the caller information along with the ADSI mail in subscriber 330. 
Fax mail server 530, e-mail server 540, and page server 550 store and retrieve fax, e- 

15 mail, and page messages, respectively, for the subscriber in the same manner set forth 
above. 

In addition to storing and retrieving the various forms of subscriber messages, 
servers 510 through 550 also notify the subscribers of pending messages in subscriber 
mailbox 330 that await retrieval. Table 1 shows examples of various" forms of 
20 subscriber notification based upon the type of telecommunications equipment the 
subscriber uses to retrieve the pending messages. 
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TABLE 1 

Returning to Fig. 3, subscriber mailbox 330 preferably includes a large- 
capacity memory device, such as a disk array, with connections to service provider 
320 and message translator 340. Subscriber mailbox 330 stores subscriber messages 
1 0 in the different subscriber formats. The particular formats of a pending stored 
message might include the format used by the caller or the subscriber leaving the 
message and the format typically requested by the subscriber, as described below. 
Subscriber mailbox 330 preferably stores the pending messages in both of these 
formats. 

1 5 Subscriber mailbox 330 preferably also stores a database of subscriber profile 

data. The subscriber profile data includes subscriber-defined information regarding 
the subscribers notification preferences. The subscriber profile data might include 
any of the notification types shown in Table 1, including notifying the subscriber 
using a message waiting light or tone, or by sending part or all of the message to the 

20 subscriber as the notification. 

The subscriber profile data could be more specific. The subscriber might 
associate a notification type with a specific type of telecommunications equipment. 
For example, the subscriber could designate notification by an ADSI text message 
when retrieving messages using ADSI phone 213. 
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Message translator 340 connects to subscriber mailbox 330, interface 310, and 
service provider 320, and performs translations between the various subscriber 
message formats. Fig. 6 is a block diagram of the elements of message translator 340, 
including controller 610, plain telephone translator 620, fax machine translator 630, 
5 ADSI telephone translator 640, computer translator 650, pager translator 660, and 
miscellaneous translator 670. 

Controller 610 preferably includes a standard processor that controls the 
operation of translators 620 through 670. For each message retrieval, controller 610 
records the type of telecommunications equipment the subscriber uses based on the 

1 0 subscriber equipment detected by detectors 420 of interface 310. From the recorded 
equipment type, controller 610 determines a normal retrieval format for each 
subscriber. If a subscriber typically retrieves pending messages using POTS 
telephone 212, for example, controller 610 records the subscribers normal retrieval 
format as a voice format. Controller 610 stores the subscriber's normal retrieval 

15 format in subscriber mailbox 330. 

During idle periods, as the pending messages reside in subscriber mailbox 330, 
controller 610 retrieves the pending messages from subscriber mailbox 330, translates 
them from the stored format to the normal retrieval format using one of the translators 
620 through 670, and returns the translated messages to subscriber mailbox 330. 

20 Translators 620 through 670 execute conventional translation techniques, such as 
described in U.S. Patent No. 5,497,373 to Hulen et aL . to perform translations from 
the stored format to the subscriber's normal retrieval format. Table 2 shows examples 
of various translations performed by translators 620 through 670. 
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TABLE 2 

II. Call Processing, 

Figs. 7-9 are flowcharts illustrating the operation of the universal mailbox 
consistent with the principles of the present invention. Fig. 7 is a flowchart of a 
10 process for storing a message in universal mailbox 230. The process begins when a ; 
caller sends a message to a subscriber in a caller format. The caller format depends 
upon the type of telecommunications equipment the caller utilizes to send the 
message. 

The caller may send the message to universal mailbox 230 or to the 
15 subscribers telecommunications equipment. The subscriber's telecommunications 
equipment would then relay the message to universal mailbox 230 by conventional 
mechanisms, when the subscriber is unavailable to receive the message. 

In any event, interface 310 in universal mailbox 230 receives the message 
from the caller in the caller format [step 710], and forwards it to service provider 320. 
20 Service provider 320 analyzes the message to detect information regarding the caller v 
from the message signal, as described above. Service provider 320 then stores the 
message in subscriber mailbox 330 in the caller format along with the detected caller 
information [step 720], and notifies the subscriber of the pending message [step 730]. 
Service provider 320 notifies the subscriber according to the subscriber profile data i 
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stored in subscriber mailbox 330. The subscriber notification may include a message 
waiting light or tone on the subscriber's telephone, or the message itself delivered to 
the subscriber's ADSI telephone, pager, fax, or computer (Table 1). 

Off-line, during idle periods, message translator 340 determines the 
5 subscriber's normal retrieval format from the information stored in subscriber mailbox 
330 [step 740]. When the caller format differs from the subscriber's normal retrieval 
format, message translator 340 translates the message from the caller format to the 
subscriber's normal retrieval format [step 750]. Message translator 340 then stores the 
message in subscriber mailbox 330 in the subscriber's normal retrieval format [step 

10 760], preferably without erasing the message in the caller format. As a result, 
subscriber mailbox 330 stores the message in both the caller format and the 
subscriber's normal retrieval format. 

When the subscriber wants to retrieve a pending message, the process shown 
by the flowchart in Fig. 8 occurs. The subscriber establishes a connection between the 

1 5 subscriber's telecommunications equipment and universal mailbox 230 to request 
retrieval of the pending message. The subscriber might accomplish this by dialing 
universal mailbox 230's telephone number, or by configuring the subscriber's 
telecommunications equipment to automatically establish the connection. 

Interface 310 of universal mailbox 230 receives the subscriber's requfst fofe 

20 . retrieval x>f the pending message [step 810], and detects the type of v 

^ telecommunications equipment the subscriber used to make the request [step 820] . 
Because some types of telecommunications equipment permit the subscriber to 
retrieve the pending message in more than one form, the subscriber must specify the 
desired retrieval form when using these types oftel£&6m^ For 

25 example, if the subscriber uses ADSI telephone 213 to retrieve the pending message, 
the subscriber must specify whether the pending message should be downloaded in 
mncQ 0r,4PSI^ext fbrnft 

Interface 310 then routes the request to service provider 320. Based on the 
detected type of subscriber telecommunications equipment and any subscriber 

30 specified retrieval format, service provider 320 determines the subscriber's retrieval 
format [step 830]. Service provider 320 reads the pending message from subscriber 
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10 



mailbox 330 and determines whetheMtejnessage is already in the retrieval fonnu\ 
[step 840]. The message would already be in the retrieval format if the retrieval 
format is the same as the caller format or the subscriber's normal retrieval format. 4f 
thejnessage is already in the retrieval format, then service provider 320 sends the, 
message to the subscriber [step 850]. 

If the message is not already in the retrieval format, service provider 320 
notifies message translator 340. Message translator 340 reads the message from 
subscriber mailbox 330 and translates the message to the retrieval format [step 860], 
After translation, message translator 340 gives the message to service provider 320. , 
Service provider" 320, in turn, sends the message to the subscriber in the retrieval 
format [step 870], 

If the subscriber wants to respond to the retrieved message, the subscriber 
must first determine what form the response should take. Table 3 shows examples of 
various responses permitted by some types of telecommunications equipment. 
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Once the subscriber determines what form the response will take, the process 
shown by the flowchart in Fig. 9 occurs. The subscriber generates a response for the \ 
caller and sends it to universal mailbox 230. Interface 310 receives the response from 
the subscriber in the response format; [step 910] , and forwards it to service provider 
320. The response format may differ from both the caller format and the retrieval 
format 

Upon receipt of the response, service provider 320 determines whether the, 
caller is also a subscriber to the universal mailbox services by checking for the caller's ; 
identity in subscriber mailbox 330 [step 920]. If the caller is a subscriber, service \ 
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provider 320 stores the response in subscriber mailbox 330 in the response format 
[step 93 0] f ffid^i$m& the. caller of the p^^m^rlqspbiise. in the manner described 
above [step 940]. 

Off-line, during idle periods, message translator 340 determines the caller's 
5 normal retrieval format from the information stored in subscriber mailbox 330 [step 
950]. When the response format differs from the caller's normal retrieval format, 
message translator 340 translates the response from the response format to the caller's 
normal retrieval format [step 960]. Message translator 340 then stores the response in 
the caller's normal retrieval format in subscriber mailbox 330 [step 970]. 

10 [ If the caller is not alsQii a^^ s piber ^service provider 320 notifies message 

tra^ format, the same format as the 

original message sent by the caller [step 980]. After translating the response, message 
translator 340 returns it to service provider 320. Service provider then determines the 
location of the caller, including the caller's e-mail address, telephone number, or fax 

15 number, from the caller information stored in subscriber mailbox 330 [step 990], 
Alternatively, service provider 320 could obtain the caller's location from the 
subscriber. Service provider 320 might obtain the caller's location from the 
subscriber when the caller information would not direct the response to the caller's 
correct location, for example, when the caller originally sent the message from public 

20 telecommunications equipment. 

Once service provider 320 obtains the caller's correct location, service 
provider 320 transmits the response to the caller in the caller format [step 995]. This 
transmission might take the form of a telephone call, a fax, an e-mail, or a page to the 
caller. 

25 Tables 1 through 3 show types of notification, translators, and responses, 

respectively, corresponding to various types of telecommunications equipment. These 
were presented as examples only and would obviously include other types of 
notification, translators, responses, and telecommunications equipment, taking 
advantage of new advancements in the art, as well as the development of new types of 

30 telecommunications equipment. 
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Furthermore, the subscriber has been described as responding to a retrieved 
message using the same telecommunications equipment used to retrieve the message. 
This need not be the case, however. The universal mailbox consistent with the 
principles of the present invention permits a subscriber to respond to a pending 
5 message using a different type of telecommunications equipment than was used to 
retrieve the message without requiring the subscriber to retrieve the message a second 
time. The subscriber need only record the reference number associated with the 
retrieved message to inform the universal mailbox of the identity of the message to 
which the subscriber subsequently responds. 
1 0 EXEMPLARY SYSTEM WITH AUTOMATIC MESSAGE DELIVERY 

I. System glements. 

Fig. 1 0 is a block diagram of communications network 1 000 in another 
implementation consistent with the principles of the present invention. A subscriber 
using, for example, ADSI telephone 1 100 receives messages from callers using 

1 5 different types of telecommunications equipment. The caller telecommunications 
equipment might include group 1, 2, 3, or 4 facsimile machine 1210, POTS or ISDN 
telephone 1220, Global System for Mobile Communications (GSM) mobile unit 1230, 
and Internet terminal 1 240. 

Fig. 1 1 is a block diagram of ADSI telephone 1 100, which includes processor 

20 2100, memory 2200, input/output interface 2300, display 2400, keys 2500, and 

telephone handset 2600. Processor 2100 is a standard microprocessor that controls 
operation of ADSI telephone 1 100, including the processing of incoming voice calls 
and text messages. Memory 2200 is a conventional memory device, such as a RAM, 
that stores incoming voice and text messages. 

25 Input/output interface 2300 connects processor 2100 to input and output 

devices, such as display 2400, keys 2500, and telephone handset 2600. Display 2400 
is a conventional flat screen display, such as an LCD display, that displays 
information to the subscriber. Keys 2500 include several function keys and regular 
telephone alphanumeric keys to permit the subscriber to input information and dial 

30 telephone numbers. Telephone handset 2600 is a conventional telephone handset that 
permits the subscriber to make and receive voice calls. 
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Returning to Fig. 10, end offices 1310 and 1320 connect the subscriber and 
caller telecommunications equipment, except for Internet terminal 1240, to network 
1000. ADSI telephone 1 100, group 1, 2, 3 facsimile machine 1210, and POTS 
telephone 1220 connect to end offices 1310 and 1320 over conventional analog lines. 
5 Group 4 facsimile machine 1210 and ISDN telephone 1220 connect over conventional 
digital lines. GSM mobile unit 1230 connects to end offices 1320 via a GSM 
network. 

End offices 1310 and 1320 are standard Private Branch Exchanges (PBXs) or 
Class 5 telephone switches that connect to ADSI server 1400 by conventional 
10 mechanisms over a public voice network, such as the PSTN. Internet terminal 1240, 
on the other hand, connects to ADSI server 1400 by conventional mechanisms over a 
data network, such as the Internet. 

ADSI server 1400 includes a computer with conventional connections to 
various telecommunications networks, such as the PSTN and the Internet, and might 
15 include a UNIX-capable computer, such as an HP model or the IBM Rise 6000. 
ADSI server 1400 translates messages from the callers and presents the translated 
messages to the subscribers' telecommunications equipment. 

Fig, 12 is a block diagram of elements of ADSI server 1400 consistent with 
the principles of the present invention. ADSI server 1400 preferably includes 
20 interface 3 100 and ADSI translator 3200. Interface 3 1 00 connects ADSI server 1400 
to various telecommunications networks, including the PSTN and the Internet. 

Fig. 13 is a block diagram of elements of interface 3 100, including transceiver 
4100, detector 4200, and selector 4300. While Fig. 13 shows only a single 
transceiver, detector, and selector, interface 3100 actually includes several of these 
25 elements for concurrently handling messages from several different callers. 

Transceiver 4100 interfaces with the various networks, including the PSTN 
and the Internet, and exchanges signals with the subscribers' and callers' 
telecommunications equipment to permit callers to transmit messages to ADSI server 
1400, and to permit ADSI server 1400 to forward these messages to the subscribers' 
30 telecommunications equipment. 
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Detector 4200, which preferably includes a conventional signal line detector, 
detects the type of telecommunications equipment a caller uses based on the type of 
signal received by transceiver 4100. Detector 4200 sends information indicating the 
equipment type as a selection signal to selector 4300. 
5 Selector 4300, which includes a conventional selector such as a 

multiplexer/demultiplexer, routes the caller signals received by transceiver 4 1 00 to 
ADSI translator 3200 using the selection signal from detector 4200. Selector 4300 
also routes messages to the subscribers via transceiver 4100. 

Returning to Fig. 12, ADSI translator 3200 connects to interface 3 1 00 and 

10 performs message translations from the formats used by the callers' 

telecommunications equipment to the format compatible with the subscribers' 
telecommunications equipment, or the ADSI text format, according to the 
implementation shown in Fig. 10. Fig. 14 is a block diagram of ADSI translator 
3200, including voice translator 5 100, fax graphics translator 5200, text translator 

1 5 5300, and miscellaneous translator 5400. 

Voice translator 5100 includes controller 5120 and several voice translation 
units 5 150 that translate voice messages to ADSI text format. Upon receipt of a voice 
call, controller 5120 detects information regarding the caller, such as calling line 
identification (CLID) data, from the voice call signal by conventional mechanisms, 

20 and records the voice message. Controller 5120 then selects one of the voice 
translation units 5150 to translate the voice message to ADSI text format. The 
selected voice translation unit 5150 can use conventional translation software to 
perform this translation. 

When the selected voice translation unit 5 1 50 finishes translating the voice 

25 message, controller 5 1 20 generates an ADSI text message including the caller 

information and the translated voice message. Controller 5 120 then sends the ADSI 
text message to interface 3 1 00 for routing. to the subscribers' telecommunications 
equipment. 

Fax graphics translator 5200 includes controller 5220 and several fax graphics 
30 translation units 5250 that translate fax graphics of fax transmissions to ADSI text 
format. Upon receipt of a fax transmission, controller 5220 detects information 
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regarding the caller, such as CLID data, from the fax transmission signal by 
conventional mechanisms, and stores the fax. Controller 5220 then selects one of the 
fax graphics translation units 5250 to translate fax graphics of the fax to ADSI text 
format. The selected fax graphics translation unit 5250 can use conventional 
5 translation software to perform this translation. 

When the selected fax graphics translation unit 5250 finishes translating the 
fax, controller 5220 generates an ADSI text message including the caller information 
and the translated fax. Controller 5220 then sends the ADSI text message to interface 
3 1 00 for routing to the subscribers' telecommunications equipment. 

10 Similar to voice and fax graphics translators 5 1 00 and 5200, text translator 

5300 includes controller 5320 and several text translation units 5350 that translate text 
messages to ADSI text format. Upon receipt of an e-mail, page, or Short Messaging 
Service (SMS) message, controller 5320 detects information regarding the caller by 
conventional mechanisms, and stores the message. Controller 5320 then selects one 

1 5 of the text translation units 5350 to translate the message to ADSI text format. The 
selected text translation unit 5350 can use conventional translation software to 
perform this translation. 

When the selected text translation unit 5350 finishes translating the message, 
controller 5320 generates an ADSI text message including the caller information and 

20 the translated message. Controller 5320 then sends the ADSI text message to 
interface 3 1 00 for routing to the subscribers' telecommunications equipment. 

Miscellaneous translator 5400 includes controller 5420 and backup translation 
units 5450 or supplementary translation units 5460 for increased message traffic. 
Miscellaneous translator 5400 might, additionally or alternatively, include translation 

25 units for translating from formats not specifically mentioned herein. 

Translators 5 100-5400 might also include queuing mechanisms that buffer 
messages awaiting translation or translated messages waiting to be transferred to the 
subscribers' telecommunications equipment. In this case, the controllers could buffer 
translated messages and route them to subscribers' telecommunications equipment 

30 after a predetermined period of time or during idle periods. 
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II. Call Processing. 

Fig. 15 is a flowchart of call processing operations occurring at ADSI server 
1400 (Fig. 12) in an implementation consistent with the principles of the present 
invention. The call processing operations begin when a caller dials or enters a 
5 telephone number for sending a message to a subscriber. The caller dials a telephone 
number corresponding to ADSI server 1400 or corresponding to the subscriber's 
telecommunications equipment. When the caller dials the telephone number of the 
subscriber's telecommunications equipment, the subscriber's telecommunications 
equipment relays the call to ADSI server 1400 by conventional mechanisms when the 
1 0 subscriber is unavailable to receive the call. 

The caller interacts with ADSI server 1400 to identify the subscriber to which 
the caller desires to send a message. The caller then sends the message in a format 
dependent upon the type of telecommunications equipment the caller uses to send the 
message. Interface 3100 in ADSI server 1400 receives the message from the caller in 
15 the caller format [step 6100]. 

Interface 3100 determines the type of telecommunications equipment the 
caller uses from the type of signal received with the message [step 6200]. Based on 
the caller's telecommunications equipment type, interface 3100 sends the message to 
the appropriate translator within ADSI translator 3200. For example, if interface 3 100 
20 determines that the caller is using a facsimile machine, interface 3 1 00 sends the 
message to fax graphics translator 5200 (Fig. 14) within ADSI translator 3200. 

Controller 5220 within fax graphics translator 5200 analyzes the message to 
detect information regarding the caller from the message signal, as described above 
[step 6300]. Controller 5220 then either queues the message until a fax graphics 
25 translation unit 5250 becomes available or selects an available fax graphics translation 
unit to translate the message. 

Eventually, one of the fax graphics translation units 5250 translates the 
message to ADSI text format [step 6400]. Controller 5220 appends the caller 
information to the translated message and generates an ADSI text message from the 
30 translated message [step 6500]. Controller 5220 then sends the ADSI text message to 
interface 3100. 
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Interface 3 1 00 routes the ADSI text message to the appropriate subscriber over 
the PSTN [step 6600]. For example, interface 3 1 00 might accomplish the routing by 
dialing the telephone number associated with the subscriber's ADSI telephone 1 100 
(Fig. 10), and attaching a suppressed ringing signal. In this way, interface 3100 
5 transfers the message to ADSI telephone 1100 without any ringing tone to notify the 
subscriber audibly. 

ADSI server 1400 might also permit callers to attach priority status to their 
messages, or permit subscribers to prioritize messages by designating messages from 
"'particular callers as high priority messages. In such a case, ADSI server 1400 might 
10 attach suppressed ringing signals to low priority messages transferred to the 

subscriber's telecommunications equipment. For high priority messages, however, 
ADSI server 1400 might send the messages without attaching suppressed ringing - 
signals so that the subscriber can be notified immediately of the transferred high 
priority messages. 

15 Fig, 16 is a flowchart of call processing operations occurring at the 

subscriber's telecommunications equipment in an implementation consistent with the 
principles of the present invention. When a call is received by ADSI telephone 1 100 
(Fig. 1 1) [step 71 00], processor 2 1 00 analyzes data accompanying the call to 
determine the presence of a suppressed ringing signal [step 7200]. Processor 2100 

20 might use such a determination to distinguish received telephone calls from received 
text messages. 

After the data analysis, processor 2 1 00 stores any message accompanying the 
call in memory 2200 [step 7300]. If the call is a telephone call, the accompanying 
message might be the identity of the caller, such as CLID data. Otherwise, the call is 

25 a transferred message. 

Processor 2 1 00 then notifies the subscriber of the message [step 7400] . 
Processor 2100 might perform the notification using one of several audio or visual 
mechanisms, such as by turning on or flashing a light, by displaying a message such 
as "YOU HAVE A MESSAGE" on display 2400, by displaying the message itself, or 

30 by presenting an audible ringing tone. For example, based on the data analysis, 

processor 2100 might find no suppressed ringing signal accompanying the call, and 
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may then notify the subscriber of the incoming call or message with an audible 
ringing tone. 

Processor 2100 executes a simple software program to permit the subscriber to 
tailor the handling of messages as desired. Using keys 2500, the subscriber might 
5 configure the ADSI telephone 1 100 to screen particular messages or messages from 
certain or unrecognized parties, or to forward particular messages to another location. 
The subscriber might also configure ADSI telephone 1 100 to provide a particular type 
of message notification, such as a ringing tone, a visual display, or no notification at 
all. 

1 0 While one implementation consistent with the principles of the present 

invention has described the subscriber telecommunications equipment as an ADSI 
telephone and the network server as an ADSI server, this need not be the case. In 
other implementations consistent with the present invention, the subscriber uses 
different types of telecommunications equipment capable of receiving text messages. 

15 For example, the subscriber equipment may be a GSM mobile unit. In this case, the 
communications network would include a GSM mobile server that would translate 
messages from the different caller formats to SMS messages for transmission to the 
GSM mobile unit. 

In still other implementations, the subscriber equipment may include an 
20 Internet terminal or a facsimile machine. In these cases, a communications network 
consistent with the present invention might include an Internet server or a fax server 
to translate messages from the different caller formats to e-mail or fax graphics 
messages, respectively, for transmission to the Internet terminal or the facsimile 
machine. 

25 In yet another implementation, the subscriber equipment might include a 

combination of one or more of the previously described telecommunications 
equipment. In this case, the communications network would include a server 
resembling the universal mailbox described above. The universal mailbox would 
record subscriber profile data that identifies the type of telecommunications . 

30 equipment used by the subscriber. Using the subscriber profile data, the universal 
mailbox would translate messages from the different caller formats to a format 
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compatible with the type of telecommunications equipment used tr the subscriber, as 
identified by the subscriber's profile data. 

In any of the implementations described above, call processing at the 
respective server and at the subscriber's telecommunications equipment would be 
5 similar to the call processing operations described above with respect to Figs. 15 and 
16. 

While the systems and methods in this implementation consistent with the 
present invention have been described as including a server that automatically 
transfers messages to subscriber equipment. These systems and methods are equally 

10 applicable to subscriber equipment that automatically retrieves messages from a 
server without the aid of the subscriber. Such subscriber equipment would 
periodically call the server to retrieve messages pending for the subscriber, and would 
retrieve these messages without intervention by the subscriber. In this case, a 
universal mailbox similar to the one described above would be desirable as the server. 

15 CONCLUSION 

The universal mailbox in an implementation consistent with the present 
invention permits subscribers toiretrieve and respond to messages in any format^ 
independent of the formats used to store, retrieve, and respond to the messages. 
Furthermore, systems and methods in another implementation consistent with the 

20 present invention automatically transfer messages to a subscriber's 

telecommunications equipment in a format compatible with that equipment without 
requiring the subscriber to initiate the process. 

The foregoing description of preferred embodiments of the present invention 
provides illustrations and descriptions, but is not intended to be exhaustive nor limit 

25 the invention to the precise form disclosed. Modifications and variations are possible 
in light of the above teachings or may be acquired from practice of the invention. The 
scope of the invention is defined by the claims and their equivalents. 



WO 98/48560 



PCTYUS98/07886 



WHAT IS CLAIMED IS: 
1 . A server in a telecommunications network comprising: 
means for receiving information intended for a subscriber from a caller in a 
caller format; 

5 means for translating the information to a subscriber format compatible with 

equipment of the subscriber; and 

means for automatically transferring the translated information to the 
subscriber equipment independent of any action by the subscriber. 



The server of claim 1, wherein the receiving means includes: 
means for detecting signals from the caller, and 
means for determining the caller format from the detected signals. 

The server of claim 1, wherein the receiving means includes: 
means for detecting caller data, and 

means for identifying the caller based on the detected caller data. 

The server of claim 3, wherein the translating means includes: 
means for generating a subscriber message from the detected caller 
d the translated information. 

5. The server of claim 4, wherein the transferring means includes: 
means for transmitting the subscriber message for display on the 

subscriber equipment. 

25 

6. The server of claim 1, wherein the transferring means includes: 
means for sending suppressed ringing signals with the translated 

information to the subscriber equipment. 

30 7. The server of claim 6, wherein the receiving means includes: 

means for prioritizing the received information; and 
wherein the transferring means further includes: 

23 



10 



15 
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means for transmitting suppressed ringing signals to the subscriber 
equipment when the prioritizing means prioritizes the received information as 
a predetermined type of priority information. 

; 5 8. The server of claim 1 , further comprising: 

means for storing subscriber profile data indicating a type of the subscriber 
equipment. 

9. The server of claim 8, wherein the translating means includes: 

10 means for translating the information to a subscriber format compatible 

with the subscriber equipment type indicated in the stored subscriber profile 
data. 

10. The server of claim 1, wherein the transferring means includes: 
15 means for receiving periodic polling requests from the subscriber 

equipment, and 

means for sending the translated information to the subscriber 
equipment in response to the polling requests, 

20 11. A method for automatically transferring information to subscriber 

equipment, comprising the steps of: 

receiving information intended for a subscriber from a caller in a caller format; 
translating the information to a subscriber format compatible with the 
subscriber equipment; and 
25 automatically transferring the translated information to the subscriber 

equipment independent of any action by the subscriber. 

12. The method of claim 1 1, wherein the receiving step includes the 
substepsof: 

30 detecting signals from the caller, and 

determining the caller format from the detected signals. 
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13. The method of claim 1 1 , wherein the receiving step includes the 
substepsof: 

detecting caller data, and 

identifying the caller based on the detected caller data. 

5 

14. The method of claim 13, wherein the translating step includes the 
substep of: 

generating a subscriber message from the detected caller data and the 
translated information. 

10 

15. The method of claim 14, wherein the transferring step includes the 
substep of: 

transmitting the subscriber message for display on the subscriber 
equipment. 

15 

16. The method of claim 11, wherein the transferring step includes the 
substep of: 

sending suppressed ringing signals with the translated information to 
the subscriber equipment. 

20 

1 7. The method of claim 1 6, wherein the receiving step includes the 
substep of: 

prioritizing the received information; and 
wherein the transferring step further includes the substep of: 
25 transmitting suppressed ringing signals to the subscriber equipment 

when the received information is prioritized as a predetermined type of priority 
information. 

1 8. The method of claim 1 1 , further comprising the step of: 

30 storing subscriber profile data indicating a type of the subscriber equipment. 
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1 9. The method of claim 1 8, wherein the translating step includes the 
substep of: 

translating the information to a subscriber format compatible with the 
subscriber equipment type indicated in the stored subscriber profile data. 



10 



20. The method of claim 1 1, wherein the transferring step includes the 
substeps of: 

receiving periodic polling requests from the subscriber equipment, and 
sending the translated information to the subscriber equipment in 
response to the polling requests. 



21. A network comprising: 
subscriber equipment of at least one type; 
caller equipment of several types; 
15 a communications medium connecting the subscriber equipment and the caller 

equipment; and 

a server connected to the communications medium to receive messages from 
the caller equipment and to send the messages to the subscriber equipment, the server 
comprising: 

20 means for receiving the messages from the caller equipment in caller 

formats, 

means for translating the received messages to a subscriber format 
compatible with the subscriber equipment, and 

means for automatically transferring the translated messages to the 
25 subscriber equipment independent of prior action by a user of the subscriber 

equipment. 



30 



22. The network of claim 21, wherein the receiving means includes: 
means for detecting signals from the caller equipment, and 
means for determining the caller formats from the detected signals. 



23. The network nfrJaim 91 



means for detecting caller data, and 

means for identifying callers based on the detected caller data. 

24. The network of claim 23, wherein the translating means includes: 
means for generating subscriber messages from the detected caller data 

and the translated messages. 

25. The network of claim 24, wherein the transferring means includes: 
means for transmitting the subscriber messages for display on the 

subscriber equipment. 

26. The network of claim 2 1 , wherein the transferring means includes: 
means for sending suppressed ringing signals with the translated 

messages to the subscriber equipment. 

27. The network of claim 26, wherein the receiving means includes: 
means for prioritizing the received messages; and 

wherein the transferring means further includes: 

means for transmitting suppressed ringing signals to the subscriber 
equipment when the prioritizing means prioritizes the received messages as 
predetermined types of priority messages. 

28. The network of claim 21, wherein the server further comprises: 
means for storing subscriber profile data indicating -t lype of the 

subscriber equipment. 

29. The network of claim 28, wherein the translating means includes: 
means for translating the messages to a subscriber format compatible 

with the subscriber equipment type indicated in the stored subscriber profile 
data. 

30. The network of claim 21 , wherein the subscriber equipment includes: 



means for receiving the messages transferred from the server, 
means for processing the messages, 
means for storing the messages, and 

means for notifying the user of the subscriber equipment of the stored 
5 messages. 

31. The network of claim 30, wherein the processing means includes: 
means for determining message types of the received messages; and 

wherein the storing means includes: 
10 means for storing notification preference data indicating notification 

techniques desired by the user for the different message types of the received 
messages. 

32. The network of claim 3 1 , wherein the notifying means includes: 

15 means for notifying the user, using the stored notification techniques, 

based on the determined message types. 

33 . The network of claim 2 1 , wherein the subscriber equipment includes: 
means for periodically transmitting polling requests to the server; and 

20 wherein the transferring means includes: 

means for sending the translated messages in response to the polling 
requests. 

34. A method for transmitting messages from caller equipment of several 
25 types to subscriber equipment of at least one type via a network server, comprising the 

steps of: 

receiving messages from the caller equipment in caller formats at the network 

server; 

translating the received messages to a subscriber format compatible with the 
30 subscriber equipment; 

automatically transferring the translated messages to the subscriber equipment 
independent of prior action by a user of the subscriber equit 
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receiving the messages transferred from the network server at the subscriber 
equipment; and 

notifying the user of the subscriber equipment of the received messages. 

5 35. The method of claim 34, wherein the receiving step at the network 

server includes the substeps of: 

detecting signals from the caller equipment, and 
determining the caller formats from the detected signals. 

10 36. The method of claim 34, wherein the receiving step at the network 

server includes the substeps of: 

detecting caller data, and 

identifying callers based on the detected caller data. 

15 37. The method of claim 36, wherein the translating step includes the 

substep of: 

generating subscriber messages from the detected caller data and the 
translated messages. 

20 38. The method of claim 34, wherein the transferring step includes the 

substep of: 

sending suppressed ringing signals with the translated messages to the 
subscriber equipment. 

25 39. The method of claim 38, wherein the receiving step at the network 

server includes the substep of: 

prioritizing the received messages; and 
wherein the transferring step further includes the substep of: 

transmitting suppressed ringing signals to the subscriber equipment 
30 when the received messages are prioritized as predetermined types of priority 

messages. 
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40. The method of claim 34, further comprising the step of: 
storing in the network server subscriber profile data indicating a type of the 
subscriber equipment. 

5 41 . The method of claim 40, wherein the translating step includes the 

substep of: 

translating the messages to a subscriber format compatible with the 
subscriber equipment type indicated in the stored subscriber profile data. 

10 42. The method of claim 34, wherein the receiving step at the subscriber 

equipment includes the substep of: 

determining message types of the received messages; and 
wherein the method further comprises the step of: 

storing in the subscriber equipment notification preference data indicating 
15 notification techniques desired by the user for the different message types of the 
received messages. 

43. The method of claim 42, wherein the notifying step includes the 
substep of: 

20 notifying the user, using the stored notification techniques, based on 

the determined message types. 

44. The method of claim 34, wherein the transferring step includes the 
substeps of: 

25 receiving periodic polling requests from the subscriber equipment, and 

sending the translated messages in response to the polling requests. 

45. A server that automatically routes messages from caller equipment to 
subscriber equipment in a communications network, comprising: 

30 an interface connected to the communications network to receive the messages 

from the caller equipment, and to detect caller formats of the received messages; and 
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a translator connected to the interface to translate the received messages from 
the detected caller formats to a subscriber format compatible with the subscriber 
equipment, and to instruct the interface to route the translated messages to the 
subscriber equipment via the communications network independent of prior action by 
5 a user of the subscriber equipment. 

46. Subscriber equipment that presents messages routed from a network 
server to a user of the subscriber equipment, comprising: 

means for receiving the messages transferred from the network server 
1 0 independent of prior action by the user; 



means for processing the messages; 
means for storing the messages; and 
means for notifying the user of the stored messages. 



15 



47. 



The subscriber equipment of claim 46, wherein the processing means 



includes: 



means for identifying callers who originated the messages. 



48. 



The subscriber equipment of claim 46, wherein the processing means 



20 



includes: 



means for determining message types of the received messages; and 
wherein the storing means includes: 



means for storing notification preference data indicating notification 
techniques desired by the user for the different message types of the received 



25 



messages. 



49. The subscriber equipment of claim 48, wherein the notifying means 



includes: 



means for notifying the user using the stored notification techniques 
based on the determined message types. 



50. The subscriber equipment of claim 46, wherein the notifying means 
includes: 

means for displaying the stored messages. 

5 51. The subscriber equipment of claim 46, further comprising: 

means for periodically transmitting polling requests to the network server, the 
network server transmitting the messages in response to the polling requests. 

52. A network comprising: 

10 subscriber equipment of various types; 

caller equipment of various types; 

a communications medium connecting the subscriber equipment and the caller 
equipment; and 

a server connected to the communications medium to receive messages from 
1 5 the caller equipment and to send the messages to the subscriber equipment, the server 
comprising: 

an interface connected to the communications medium to receive the 
messages from the caller equipment, and to detect caller formats of the 
received messages, 

20 a memory storing profile data indicating the subscriber equipment type 

corresponding to a particular subscriber, and 

a translator connected to the interface and the memory to translate the 
received messages from the detected caller formats to subscriber formats 
compatible with the subscriber equipment type indicated by the stored profile 

25 data, and to instruct the interface to automatically route the translated 

messages to the subscriber equipment via the communications medium 
independent of prior action by a user of the subscriber equipment. 

53. A mailbox in a telecommunications system comprising: 
30 means for receiving information from a caller in a caller format; 

means for sending the information to a subscriber in a first subscriber format 
independent of the caller format; 
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means for receiving a response from the subscriber in a second subscriber 
format independent of the caller format and the first subscriber format; and 
means for sending the response to the caller in the caller format. 

5 54. The mailbox of claim 53, further comprising 

means for determining a normal subscriber format from a normal type of 
equipment the subscriber has used to retrieve information; and 

means for making the first subscriber format the normal subscriber format 
when equipment used by the subscriber to retrieve the information is the normal type 
10 of equipment. 

55. The mailbox of claim 54, further comprising 

means for translating the information from the caller format to the normal 
subscriber format; and 
15 means for storing the information in the caller format and the normal 

subscriber format. 

56. The mailbox of claim 53, wherein the means for sending the response 
comprises 

20 means for translating the response from the second subscriber format to . 

the caller format, 

means for determining a location of the caller, and 

means for sending the response to the caller in the caller format at the 

determined location. 

25 

57. The mailbox of claim 53, further comprising 

means for receiving caller location information from the subscriber, the caller 
location information indicating a location of the caller; and 

wherein the means for sending the response comprises 
30 means for sending the response to the caller in the caller format at the 

location indicated by the received caller location information. 
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58. The mailbox of claim 53, wherein the means for sending the 
information includes 

means for receiving a retrieval request from the subscriber, and 
means for sending the information to the subscriber in response to the 
5 retrieval request 

59. The mailbox of claim 53, further comprising 

means for determining a subscriber notification preference; and 
means for notifying the subscriber of the received information according to the 
10 subscriber notification preference. 

60. The mailbox of claim 59, wherein the notifying means includes the 
means for sending the information to the subscriber in the first subscriber format. 

15 61. A method for exchanging information of different formats, comprising 

the steps of: 

receiving information from a caller in a caller format; 

sending the information to a subscriber in a first subscriber format independent 
of the caller format; 

20 receiving a response from the subscriber in a second subscriber format 

independent of the caller format and the first subscriber format; and 
sending the response to the caller in the caller format. 

62. The method of claim 61, further comprising the steps of 

25 determining a normal subscriber format from a normal type of equipment the 

subscriber has used to retrieve information; 

making the first subscriber format the normal subscriber format when 
equipment used by the subscriber to retrieve the information is the normal type of 
equipment. 

30 

63. The method of claim 62, further comprising the steps of 
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translating the information from the caller format to the normal subscriber 
format; and 

storing the information in the caller format and the normal subscriber format 

5 64. The method of claim 6 1 , wherein the sending the response step 

comprises the substeps of 

translating the response from the second subscriber format to the caller 

format, 

determining a location of the caller, and 
10 sending the response to the caller in the caller format at the determined 

location. 

65 . The method of claim 6 1 , further comprising the step of 
receiving caller location information from the subscriber, the caller location 
1 5 information indicating a location of the caller; and 

wherein the sending the response step comprises the substep of 

sending the response to the caller in the caller format at the location 
indicated by the received caller location information. 

20 66. The method of claim 6 1 , wherein the sending the information step 

includes the substeps of 

receiving a retrieval request from the subscriber, and 
sending the information to the subscriber in response to the retrieval 
request. 
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67. The method of claim 6 1 , further comprising the steps of 
determining a subscriber notification preference; and 

notifying the subscriber of the received information according to the subscriber 
notification preference. 
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68. The method of claim 67, wherein the notifying step includes as a 
substep the step of sending the information to the subscriber in the :irst subscriber 
format. 

69. An information processing system comprising: 

means for receiving information in a caller format from a caller using caller 
equipment; 

means for storing the information in the caller format in a mailbox belonging 
to a subscriber; 

means for determining a first subscriber format from a normal type of 
equipment used by the subscriber to retrieve information from the subscriber mailbox; 

means for converting the stored information from the caller format to the first 
subscriber format if the caller format is different than the first subscriber format; 

means for receiving a request from the subscriber to retrieve the stored 
information from the subscriber mailbox; 

means for detecting a type of equipment used by the subscriber to send the 
request; 

means for converting the stored information to a second subscriber format 
when the detected type of equipment is different than the caller equipment and the 
normal type of equipment; and 

means for sending the stored information to the subscriber in the second 
subscriber format when the detected type of equipment is different than the caller 
equipment and the normal type of equipment. 

70. The information processing system of claim 69, wherein the sending 
means includes 

means for sending the stored information to the subscriber in the first 
subscriber format when the detected type of equipment is the same as the 
normal type of equipment. 

71. The information processing system of claim 70, wherein the sending 
means includes 
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means for sending the stored information to the subscriber in the caller 
format when the detected type of equipment is the same as the caller 
equipment. 

72. The information processing system of claim 69, wherein the sending 
means includes 

means for sending the stored information to the subscriber in the caller 
format when the detected type of equipment is the same as the caller 
equipment. 
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73. The information processing system of claim 69, further comprising 
means for receiving a response to the retrieved information from the subscriber 

in a third subscriber format independent of the caller format and the first and second 
subscriber formats; and 
15 means for forwarding the response to the caller. 

74. The information processing system of claim 73, wherein the 
forwarding means comprises 

means for determining whether the caller is also a subscriber; 
20 means for storing the response in the third subscriber format for later 

retrieval by the caller when the caller is a subscriber; and 

means for translating the response from the third subscriber format to 
the caller format and sending the translated response to the caller when the 
caller is not a subscriber. 

25 

75. The information processing system of claim 69, further comprising 
means for notifying the subscriber of the received information. 

76. The information processing system of claim 75, wherein the notifying 
30 means includes 

means for sending the received information to the subscriber in the first 
subscriber format. 
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77. A method for relaying information of different formats, comprising the 
steps of: 

receiving information in a caller format from a caller using caller equipment; 
storing the information in the caller format in a mailbox belonging to a 
5 subscriber; 

determining a first subscriber format from a normal type of equipment used by 
the subscriber to retrieve information from the subscriber mailbox; 

converting the stored information from the caller format to the first subscriber 
format if the caller format is different than the first subscriber format; 
10 receiving a request from the subscriber to retrieve the stored information from 

the subscriber mailbox; 

detecting a type of equipment used by the subscriber to send the request; 

converting the stored information to a second subscriber format when the 
detected type of equipment is different than the caller equipment and the normal type 
15 of equipment; and 

sending the stored information to the subscriber in the second subscriber 
format when the detected type of equipment is different than the caller equipment and 
the normal type of equipment. 

20 78. The method of claim 77, wherein the sending step includes the substep 

of 

sending the stored information to the subscriber in the first subscriber 
format when the detected type of equipment is the same as the normal type of 
equipment. 

25 

79. The method of claim 78, wherein the sending step includes the substep 

of 

sending the stored information to the subscriber in the caller format 
when the detected type of equipment is the same as the caller equipment. 

30 

80. The method of claim 77, wherein the sending step includes the substep 
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sending the stored information to the subscriber in the caller format 
when the detected type of equipment is the same as the caller equipment. 

8 1 . The method of claim 77, further comprising the steps of 
5 receiving a response to the retrieved information from the subscriber in a third 

subscriber format independent of the caller format and the first and second subscriber 
formats; and 

forwarding the response to the caller. 

1 0 82. The method of claim 8 1 , wherein the forwarding step includes the steps 

of 

determining whether the caller is also a subscriber; 

storing the response in the third subscriber format for later retrieval by 
the caller when the caller is a subscriber; and 
1 5 translating the response from the third subscriber format to the caller 

format and sending the translated response to the caller when the caller is not a 
subscriber. 

83. The method of claim 77, further comprising the step of 
20 notifying the subscriber of the received information. 

84. The method of claim 83, wherein the notifying step includes the 
substep of 

sending the received information to the subscriber in the first 
25 subscriber format. 

85. A messaging center comprising: 

means for receiving a message from a caller in a first caller format; 
means for notifying a subscriber of the received message; 
30 means for storing the message in the first caller format; 

means for receiving a request for the stored message from the subscriber; 
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means for sending the stored message to the subscriber in a first subscriber 
format independent of the first caller format; 

means for receiving a response to the message from the subscriber in a second 
subscriber format independent of the first caller format and the first subscriber format; 

means for storing the response in the second subscriber format; and 

means for sending the stored response to the caller in a second caller format 
independent of the first caller format and the first and second subscriber formats. 

86. The messaging center of claim 85, further comprising 

means for determining a normal subscriber format based upon a type of 
equipment the subscriber has used to retrieve messages; and 

means for making the first subscriber format the normal subscriber format 
when the type of equipment used by the subscriber to request the information is the 
normal type of equipment. 

87. The messaging center of claim 86, further comprising 

means for translating the information from the first caller format to the normal 
subscriber format; and 

means for storing the information in the first caller format and the normal 
subscriber format. 

88. The messaging center of claim 85, wherein the means for sending the 
stored response includes 

means for receiving a request for the stored response from the caller, 

and 

means for sending the stored response to the caller in response to the 
caller's request. 

89. The messaging center of claim 85, wherein the notifying means 
includes the means for sending the stored message to the subscriber in the first 
subscriber format. 
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90. A method for exchanging messages in different formats, comprising 
the steps of: 

receiving a message from a caller in a first caller format; 

storing the message in the first caller format; 
5 notifying a subscriber of the received message; 

receiving a request for the stored message from the subscriber; 

sending the stored message to the subscriber in a first subscriber format 
independent of the first caller format; 

receiving a response to the message from the subscriber in a second subscriber 
1 0 format independent of the first caller format and the first subscriber format; 

storing the response in the second subscriber format; and 

sending the stored response to the caller in a second caller format independent 
of the first caller format and the first and second subscriber formats. 

15 91. The method of claim 90, further comprising the steps of 

determining a normal subscriber format based upon a normal type of 
equipment the subscriber has used to retrieve messages; and 

making the first subscriber format the normal subscriber format when the type 
of equipment used by the subscriber to request the information is the normal type of 
20 equipment. 

92. The method of claim 91, further comprising the steps of 
translating the information from the first caller format to the normal subscriber 

format; and 

25 storing the information in the first caller format and the normal subscriber 

format. 

93. The method of claim 90, wherein the sending the stored response step 
includes the substeps of 

30 . receiving a request for the stored response from the caller, and 

sending the stored response to the caller in response to the caller's 
request. 
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94. The method of claim 90, wherein the notifying step includes the as a 
substep the step of sending the stored message to the subscriber in the first subscriber 
format. 

5 95. A network comprising: 

a plurality of subscriber equipment of different types; 
caller equipment operated by a caller; 

a communications medium connecting the subscriber equipment and the caller 
equipment; and 

10 a mailbox connected to the communications medium and configured to receive 

messages from the caller equipment and to send the messages to the subscriber 
equipment, the mailbox comprising 

means for receiving a message from the caller in a first caller format, 
means for storing the message in the first caller format, 
15 means for receiving a request for the stored message from a subscriber 

operating one of the subscriber equipment, 

means for sending the stored message to the subscriber in a first 
subscriber format independent of the first caller format, 

means for receiving a response to the message from the subscriber in a 
20 second subscriber format independent of the first caller format and the first 

subscriber format, 

means for storing the response in the second subscriber format, and 
means for sending the stored response to the caller in a second caller 
format independent of the first caller format and the first and second 
25 subscriber formats. 



WO 98/48560 



1/16 



PCT/US98/07886 




o 



1 I 



o 









Telephony Front 
End 









lie? * 



o 




WO 98/48560 



2/16 



rt /BOO 




WO 98/48560 



PCT/US98/07886 



3/16 



310 



320 



< ► 



-4 ► 



< ► 



/Interface 



«« ► 



Service 
Provider 



-4 ► 



330 



Subscriber 
Mailbox 



Message/ 
Translator 



T 



340 



FIG. 3 



WO 98/48560 



4/16 



420 



410 



Networks^— ► 



Detector 



Message 
Translator 



430 



Transceiver 


« — t 


Selector 





Service 
Provider 



Networks, 







Detector 












Transceiver 








Selector 





^ Message 
Translator 



Service 
Provider 



Networks 







► 


Detector 






l 





Transceiver 


< + 


Selector 





Translator 



Service 
Provider 



FIG. 4 



WO 98/48560 



PCT/US98/07886 



5/16 



510 



Interface 



► 


Voice Mail 






Server 


< 1 




520 




► 


AD SI Mail 






Server 


< 




530 




► 


Fax Mail 






Server 


< : 




540 




► 


E-mail Server 






< 




550 




► 


Page Server 






< 



Subscriber 
Mailbox 

and 
Message 

Translator 



FIG. 5 



WO 98/48560 



6/16 



Service 
Provider 

Subscriber 
Mailbox 



Interface 



620 




y 

Plain Telephone Translator 



630 



Fax Machine Translator 



640 



ADSI Telephone Translator 



650 



Computer Translator 



660 



Pager Translator 



670 



Miscellaneous Translator 



FIG. 6 



WO 98/48560 



PCT/US98/07886 



7/16 



Receive message from caller 
in a caller format 


y 




r 




Store message in caller format 


y 




r 




Notify subscriber of pending message 


y 




r 




Determine subscriber's normal 
retrieval format 


y 



Translate message from caller format to L,/ 
subscriber's normal retrieval format 



750 



Store message in subscriber's 
normal retrieval format 



760 



y 



FIG. 7 



WO 98/48560 



rt l/u&ya/uvsso 



8/16 



Receive subscriber request for 
pending message 


i 


r 


Detect type of telecommunications 
equipment used by subscriber 


i 


r 


Determine subscriber's retrieval format 




r 



810 



820 



830 



840 



^ es Is message already stored in 



No 





retrieval format? 












r 




f 


y 

860 


Translate message to retrieval 
format 


Transmit message to subscriber 






r 






850 










y 


Transmit message to subscriber 






870 







WO 98/48560 



PCT/US98/07886 



9/16 



Receive response from subscriber 
in response format 



910 




Yes 




No 



Store response in response format 

j — 



930 



980 



Notify caller of pending response 

* ~ 



940 



\. Translate response from response 
format to caller format 



990 



Determine caller's normal 
retrieval format 



950 



I 



Determine location of caller 



995 



Translate response from response 
format 

to caller's normal retrieval format 



960 



I 



Transmit response to caller in 
caller format 



Store response in caller's 
normal retrieval format 



970 



FIG. 9 



WO 98/48560 



11/16 



PCT/US98/07886 



o 
o 

(N 




o 
o 



O 

o 



CM 




O 

o 




WO 98/48560 



12/16 



rt 1/ uayo/u /ooo 



o 
o 

m 



o 
o 




o 
o 



i 



WO 98/48560 



13/16 



PCT/US98/07886 



o 
o 



CO 

Q 
< 



o 
o 




o 
o 

m 



o 
5 



14/16 



3200 



5120 



5100 





Voice 






Translator 





5150 



Interface 
3100 



5220 

.£_ 



5200 



Fax Graphics 
Translator 



5320 



5300 



Text 
Translator 



5250 



5350 

w 



5420 

£ 



5400 



5450 









A/ 




Miscellaneous 
Translator 


5460 








A/ 




3 k ,J kVU J t 1 — , ^ 



WO 98/48560 



PCT/US98/07886 



15/16 



Receive message from caller 
in a caller format 



6100 



6200 



Determine type of caller equipment 



y 



6300 



Detect caller information from message 



Translate message from caller format 
to subscriber format 



6400 



y 



Generate subscriber message by appending caller 
information to translated message 



6500 



y 



i 



Route subscriber message to 
subscriber equipment 



6600 



y 



FIG. 15 



WO 98/48560 



PCT/US98/07886 



16/16 



Receive call ^ 




r 


Analyze call ' 




f . 


Store message 




r 



7100 



Notify subscriber of message 



7200 



7300 



7400 



INTERNATIONAL SEARCH REPORT 



lnt« onal Application No 

PCT/US 98/07886. 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 H04M3/50 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 H04M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 3 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 87 07801 A (AMERICAN TELEPHONE & 
TELEGRAPH) 17 December 1987 



see figures 1,3,12,15 



see page 2, 1 ine 28 
see page 4, 1 ine 23 
see page 5, 1 ine 24 



page 4, line 15 
page 5, line 12 
page 6, line 2 

-/-- 



I- 5,8,9, 

II- 15, 
18,19, 
21-25, 
28-32 , 
34-37, 
40-43 , 
45-50 , 
52-55, 
59-63 , 
66-72 
75-80 , 
83-92 , 
94 ; 95 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

1" document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to . 
involve an inventive step when the document ts taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the an 

document member of the same patent family 



Date of the actual completion of thelnternatlonal search 



25 June 1998 



Date of mailing of the international search report 



02/07/1998 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rl|swtjk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo ni, 
Fax: (+31-70) 340-3016 



Authorized officer 



Weiss, P 



Form PCT/1SA/210 (second shoot) (July 1992) 



page 1 of 2 



Inte onal Application No 

PCT/US 98/07886 



C .{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ol document with indication, where appropriate, of the relevant passages 



US 5 351 276 A (DOLL JR WILLIAM J ET AL) 
27 September 1994 



see figures 1,4 

see column 11, line 47 - column 13, line 
45 



Relevant to claim No. 



1,21,34, 

45,46, 

52,53, 

61,69, 

77,85, 

90,95 




Form PCT/ISAffiiO (continuation ol second sheet) (Jufy 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Int 



atent document 
d in search report 



Publication 
date 



17-12-1987 



Patent family 
members) 



lonal Application t <f 

PCT/US 98/ 0788b 

Publica. ; V ° 
. date 



5351276 



27-09-1994 



CA 
CN 
EP 
JP 
JP 

US 
EP 
WO 



4837798 A 
1261493 A 
1270584 B 
1014666 B 
0270604 A 
2568602 B 
63503502 T 

5127003 A 
0524297 A 
9214314 A 



06-06-1989 
26-09-1989 
19-06-1990 
06-11-1991 

15-06-1988 
08-01-1997 
15-12-1988 

30-06-1992 
27-01-1993 
20-08-1992 



\ 



